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-{NOTICE, When Government or other drawings, specifications or.
,other data ae used for any purpose other than In connectior with

I adefinitely related Government procurement operation, the 4.S.
% V Government thereby Incurs no responsibility, nor any obligation . 4.

i -whatsever, and the fact that the Government may have formulated.
furnished. or in any way supplied the said drawingo, specifications

j or other data is not to be regarded by implication or otherwise as
in an manner licensing the holder or any other person or corpora-
dion, pr conveying any rights or permission tc manufacturý., use or
sell ay patented Invention that may in any way',b.l rated thereto."
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and manometer is described1 for making va juum stability reasui'e-
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A.

1 'Tt31 report describes an improved constant temperature a,,paratus
nrl technique for studyIng the s~tability or explosives at

Selevated temperaturps. Vie Prpalrstus and technique have proved
usafl In~ those projects whor'e exposuxre to high temperittures

w~ould cause trouble with many convertional explosives and pro-
Spollants, Other agencies working in these fields may r~nd this
report of d.~Cinito value. Funds allocated under Task 301-644/.-

~3OO6/O8-juaed for the or
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1IRNTING B3LOCK - - - - - - - - - - - - - - - - - - - -- I
11FMT R, ITTLATING CPTICUIT -------------- 2

F1 gure lo Constant Ter'perature Mocck - -----------
Figure 2. Vacutum Stability Tube-----------
-1 ,~nre 3 Iron Pipe Used for Sealing Tube ------
Figure ' T. eAtlnj Block, Part I ----- -------
F igure 5* Part 2 of Heating Block -------------------
Figu~re 6. Top of Apparatus Upside Down Showing9

3 -----3---------------* n--e----------
F.1giire7 Top Romoved Showing Part 2------------ 10
F~igure t.Assemnbled Drawing ---------
Fig_,ure 9. Stability Apparatus with Plug Removed ---- 12
Figure 10. Wiring Diagram ---------------------------- 13
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IYPR0V11) APMA7p.ATP AINT) TEOHJ I QUE FORl THE~ X8A,1fljYiVT
OF TJW VCUMSABLT OF i'MLOISIVES

AT EL:I'V TED PERiATURMS

IrrTI-;0DUCTION

In one of the rrogrctis (,2 the CrgtnnIc Cheiristry t)v1vlqion.
there Arose a need for studying the thermail decom~position of
explosives At tetmreraturer In the ra.ige of 2000 to 300,;C.

-. Methods previously used (1) were found unsatisfaictory beenuse
of the difficulty In tonintaining A constant temperature In
the existingC apparatus and because ground glass Joints could
nut be employed. This report describes An improved constant
tomperature apparatus, Figure 1 and the technique for making
vAcuum, stability measuremnents At- elevatel.,torperatures.

Tuthe opeuu setaionisy sealdst a boel vaedtho position Ish'7,
carid utcnapiellar tube. Befor thgue glaTsese uninoortis
nro ~ ~ ~ h saei u aoaoyanpl tube Is p alae inideratped pipr ue.

inet. apl oarg usesd as 02gam saproecie adeai am.lAhobe volume
of abut 0 e nog fftr ad itinserin the saxploe tubte, sfigure

Aute r the open secio uitas be sealed js bv the pst iohni . foere
Itjins thecaillaryeasureefent is e si glar s toetatin operev iouslIcaking the Htblt easueetIsG siilrtotatprvoul

described (-2), (3).IETN LC
The heating block, Figure IT~ s made from a 7.8"1 dinmtter

aluminum cylinder. TXwelve equally spaced 1 1/8" diameter holes
are machined In this %yliiider 9"1 deep on a 6"1 diameter circle.

In ad1~toe, thre hotes are drilled Into the side of. h lc
for a thermocupe, tiermomneter, and thermoregulater, Figure 8.
'This machined cylinder is heated eleetricall 'Part 2 iii

*Figure Is a eircu2~ir slab of aluminm 11411 In diameter and,,
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V' thick#. Twolve efrlaly SPA('01 hole,, tire. drli~l.d to match
those In phrt 1,And the two p,,rts are bolted togrLhor. t'sirt 2
Mý-s a recess on the tor sidoe for a three inch ball beatin~g.
Leii1ing out from~ each hole nre slots upon which rests the
horizontal. part of thc g;lpss cpillary, Figure 2. Part \
shovn In Figure 06r rin mdf of the sAm" rAterial anq diren~lons
as part 2. Pirt 3 Is recessedi at the center on the bottom. :tide
to receive t~te other half of the ball bearing. -There is a
1 1/8"1 wide slot cut on a 6"1 din~eter circle to allow for
rpoisiblo Irregularitles of thtt glasi stability tubes. Two
ransite rings, Figures 6 and 'I, are i'itted over psarts no. 2

transite rings to parts 2 and 3 and to the otiter container.
jiP1arts 1, 2, and 3 are mounted in an aluminum can made from

1,11+' stock. This can Is made In two parts. The Inside diameter
Is several Inches larger than parts 2 and 3 to provide aimpl3
spaice for insulation. Figure 8shows the assembly of parts

2, and 3.
V Milled asbestos boards of various thickness are used for

the Insulation. Pieces were cut with 7.8"diameter holes In the
riddle to fit over part 1, while some solid disks were out.
All were made to fit snugly In the aluminum cobtainer. The
a pparatus was insulated so that all voids u&nd air spaces wereI.'completely filled. Enough solid disks were used on the bottom
and top to give Edequate Insulation. We used a 17" diameter
cortainer which Allowed about 1+ 1/2"1 of Insulation at the iiide
of t.he hea-ttl¶-block. The b) ýck rested on about 6.1 of insuAwtIon.
Aftelr'thc top of the apparai..is, consisting of part 3 ~l'~~
and outside cont~iinor Was Assembledt a aegment was cut out In

Sorder to provide an opening for the tube and cupillar. By
~'aligningthto pnnwihasml oiiaa2oAd
capillary~ codb npnut
plug (with a ha dle was made for the top opeti~ng which was

I inserted .1.1en a stabilit~y determination wp. underway. This
insulating plug is shown In Figure 9. Since* parts 1 and 2 are
bolted together And part 3 rests upon a ball bearing supported
by part 2,,the top of' the block e~an be revolved 3600.

M~AT REGUILATING CIRCUIT

The heating element consists of sixty feet, of no. 16
?Nichrome wire spirally wound around part 1 insulated with two
layers of thin (1/61+11) asbestos papers The spiral aleiment,
Is evenly spaced on part 1, Figure 1+ covering mosI'of the

sufc of th Kct



kn Irprove electronlc hpiit regulý,t~nP circulit,

Figure 3.0, has a choice or two constant vol t~~ wi
el~nr1intes the high heat stirge Ptni the wide tt'mpprature
flui.turtioni experienced with the tAppftrntus previout1.y used (1).I onhe circuit is on contlnuou~q1y and produen~t, by means of a
step down transformer, a tomperaiture junt bo1ow that desired;
the other circuit, controlled by R thermoregulhtor and a DPDT
normally open relay provides an intermittent higher voltage
which maintains the apparatiis at the desired temperature.

I ~1 DISCUSSIO)N

The constant temDerature block described herein is a
considerabl* improvjtment over the design previously used for
measurements at 200v Cor higher. During a six hour period,
at 2600C (500,0?) our improved apparatus maintained this
temperature within + 0.70C. We have used the block successfully
at3000C and believe that it can be used effectively up to about
4M OC, should th. need arisz..

The Improved operating characteristics are achieve'd by
bitter insulation$ by a redesign which employes a rotating top,
and by a new temperature regulpating circuit. Only a very sinai'
area of the top,.large enough for a single sample tube, Is
exposed when removing a sample tube or replacing one In the
block. During this operation all of the other sample tubes
are completely enclosed which is highl.y desirable from the
eaaUty standpoint. Also, temperature fluctuationp are redueed
to..a minimum because of the small area uncovered.! In the
e4pipment previously used It Is necessary to exposes about one
third of the area or more on the top when sample tubes arc
pl aced in or removed from the block.

After addition of the explosive to the sample tube we
have found I*; convenient to place the glitss unit in a l0OC
heating block for about two hours in order to dry the sample

evacatednd eadyfortest is allowed to stand at roomJlcdi the Isating block. Any signifIcant. drop n h
mercury level of the manometer will reveal a leak Inte system.

3



Readings o,! thsv mer'cury level In the manometer are taken

a * f t en a n eeensnry t1-Q gin the dori'ed info'omation. Ini• - general, wo neglject Ohe r•Irat, ter• ne.inute hek•tlmG ;ý.2riod -%n it

does not reflect, In most Instancesa, the theumal decompont-
tion of the explosive under 3tudy.
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Ik
FIG, 4-HEATING BLOCK (PART I)

FIG. 5 HEATING BLOCK (PART.,1)
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